Site-Specific
Outdoor Worker Equation Inputs for Soil

Variable
Slab size for ACF (area correction factor) m 2

Cover layer thickness for GSF (gamma shielding factor) cm
TR (target cancer risk) unitless

t_ (time - outdoor worker) yr

EF _ (exposure frequency - outdoor worker) day/yr

ED_ (exposure duration - outdoor worker) yr

IRS _ (soil intake rate - outdoor worker) mg/day

IRA_, (inhalation rate - outdoor worker) m */day

ET _ (exposure time - outdoor worker) hr/day
City (Climate Zone)

A_(acres)

QIC,, (g/m?-s per kg/m?3)

PEF (particulate emission factor) m 3/kg

A (PEF Dispersion Constant)

B (PEF Dispersion Constant)

C (PEF Dispersion Constant)

V (fraction of vegetative cover) unitless

U_ {mean annual wind speed) m/s

U, (equivalentthreshold value)

F(x) (function dependanton U /U) unitless

Output generated  23MAY2017:10:39:25

Value
1

0
0.000001
18.7

230

18.7

100

104

8

4

5
101.59575604259

14926256.930852

7.1414

31.1794
382.6078

2765

6.77

8
1.5523515262958
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Site-Specific

Outdoor Worker PRGs for Soil

Isotope

AcC-225
Ac-227
Ac-228
Am-241
At-217
At-218
AL-219
Bi-210
Bi-211
Bi-212
Bi-213
Bi-214
Bi-215
Fr-221
Fr-223
Hg-206
Np-237
Pa-231
Pa-233
Pa-234
Pa-234m
Pb-209
Pb-210
Pb-211

Pb-212

Po-210
Po-211
Po-212
Po-213

ICRP
Lung
Absorption

Type

S

S
S
F

DL uwuvuvuny s LVnTK

Inhalation
Slope
Factor

(risk/pCi)

2.86E-08
1.49E-07
4.92E-11

3.77E-08
0.00E+00
0.00E+00
0.00E+00
455E-10
0.00E+00
1.13E-10
7.40E-11

6.18E-11

0.00E+00
0.00E+00
4.07E-11

0.00E+00
2.87E-08
7.62E-08
1.53E-11

1.20E-12
0.00E+00
2.08E-13
1.59E-08
4.03E-11

6.29E-10
7.77E-11

1.45E-08
0.00E+00
0.00E+00
0.00E+00

External
Exposure
Slope
Factor
(risk/yr
per
pCi/g)
4.12E-08
1.98E-10
4.04E-06
2.77E-08
9.36E-10
2.74E-11
0.00E+00
2.77E-09
1.90E-07
4.96E-07
5.43E-07
7.34E-06
1.08E-06
1.05E-07
1.35E-07
4.83E-07
5.17E-08
1.27E-07
8.03E-07
6.62E-06
9.06E-08
5.37E-10
1.48E-09
2.91E-07
4.96E-07
9.94E-07
4.51E-11
3.76E-08
0.00E+00
1.73E-10

Output generated  23MAY2017:10:39:25

Adult
Soil
Ingestion
Slope
Factor
(risk/pCi)
9.03E-11
2.01E-10
8.58E-13
9.10E-11
0.00E+00
0.00E+00
0.00E+00
3.74E-12
0.00E+00
4.44E-13
3.17E-13
1.47E-13
0.00E+00
0.00E+00
4.88E-12
0.00E+00
4.70E-11
1.54E-10
2.58E-12
9.66E-13
0.00E+00
1.22E-13
5.99E-10
2.63E-13
1.31E-11
2.21E-13
1.44E-09
0.00E+00
0.00E+00
0.00E+00

Particulate
Emission
Factor
(m*kg)
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07
1.49E+07

Lambda
(1iyr)
2.53E+01
3.18E-02
9.87E+02
1.60E-03
6.77E+08
1.46E+07
3.90E+05
5.05E+01
1.70E+05
6.02E+03
7.99E+03
1.83E+04
4.79E+04
7.43E+04
1.66E+04
4.47E+04
3.23E-07
2.12E-05
9.38E+00
9.06E+02
3.11E+05
1.87E+03
3.12E-02
1.01E+04
5.71E+02
1.36E+04
1.83E+00
4.24E+07
7.31E+13
5.20E+12

Halflife
(yr)

2.74E-02
2.18E+01
7.02E-04
432E+02
1.02E-09
4.76E-08
1.78E-06
1.37E-02
4.07E-06
1.15E-04
8.67E-05
3.79E-05
1.45E-05
9.32E-06
4.19E-05
1.55E-05
2.14E+06
3.28E+04
7.39E-02
7.65E-04
2.23E-06
3.71E-04
2.22E+01
6.87E-05
1.21E-03
5.10E-05
3.79E-01

1.64E-08
9.48E-15
1.33E-13

Tm? 0cm

Soil Soil
Volume Volume Ingestion

Area Gamma PRG
Correction Shielding TR=0.000001

Factor Factor (pCi/g)
9.31E-02 1.00E+00 1.22E+04
1.68E-01 1.00E+00  1.53E+01
9.55E-02 1.00E+00  5.00E+07
1.08E-01 1.00E+00  2.59E+01
7.59E-02 1.00E+00 -
9.00E-01 1.00E+00 -
9.00E-01 1.00E+00 -
747E-02 1.00E+00 5.87E+05
8.27E-02 1.00E+00 -
9.36E-02 1.00E+00 5.89E+08
8.82E-02 1.00E+00 1.10E+09
9.37E-02 1.00E+00 5.40E+09
8.52E-02 1.00E+00 -
7.39E-02 1.00E+00 -
9.03E-02 1.00E+00 1.47E+08
7.89E-02 1.00E+00 -
1.04E-01 1.00E+00  4.95E+01
9.23E-02 1.00E+0C  1.51E+01
8.10E-02 1.00E+00  1.58E+05
9.37E-02 1.00E+00  4.08E+07
9.68E-02 1.00E+00 -
9.00E-01 1.00E+00 6.65E+08
1.32E-01 1.00E+00  5.12E+00
9.21E-02 1.00E+00 1.67E+09
7.35E-02 1.00E+00  1.89E+06
8.13E-02 1.00E+00 2.68E+09
9.41E-02 1.00E+00  5.54E+01
9.31E-02 1.00E+00 -
9.00E-01 1.00E+00 -
9.31E-02 1.00E+00 -
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Site-Specific

Outdoor Worker PRGs for Soil

Isotope
Ac-225
Ac-227
Ac-228
Am-241
At-217
At-218
1AE-219
Bi-210
Bi-211
Bi-212
Bi-213
Bi-214
Bi-215
Fr-221
Fr-223
Hg-206
Np-237
Pa-231
Pa-233
Pa-234
Pa-234m
Pb-209
Pb-210
Pb-211
Pb-212
Pb-214
Po-210
Po-211
Po-212

Po-213

Output generated  23MAY2017:10:39:25

External
inhalation Exposure Total Total
PRG PRG PRG PRG
TR=0.000001 TR=0.000001 TR=0.000001 TR=0.000001

(pCi/g) (pCi/g) (pCi/g) (mg/kg)
1.66E+04 3.14E+04 5.74E+03 9.90E-08
8.89E+00 1.02E+04 5.62E+00 7.78E-08
3.76E+08 1.22E+04 1.22E+04 5.46E-09
2.69E+01 8.67E+01 1.15E+01 3.34E-06
- 453E+13 453E+13 2.82E-05
- 2.81E+12 2.81E+12 8.15E-05
2.08E+06 1.16E+06 3.28E+05 2.65E-06
- 5.15E+07 5.15E+07 1.24E-07
9.97E+08 6.16E+05 6.15E+05 4.21E-08
2.02E+09 7.95E+05 7.94E+05 4.11E-08
5.54E+09 1.27E+05 1.27E+05 2.87E-09
- 2.47E+06 2.47E+06 2.15E-08
- 457E+07 457E+07 2.64E-07
7.62E+09 6.45E+06 6.17E+06 1.61E-07
- 5.58E+06 5.58E+06 4.99E-08
3.49E+01 4.72E+01 1.43E+01 2.03E-02
1.31E+01 2.17E+01 5.30E+00 1.12E-04
1.15E+07 6.87E+02 6.84E+02 3.29E-08
1.41E+10 6.95E+03 6.95E+03 3.48E-09
- 1.69E+08 1.69E+08 2.46E-07
1.68E+11 1.84E+07 1.79E+07 3.89E-06
8.33E+01 1.72E+03 4.81E+00 6.28E-08
4.68E+09 1.79E+06 1.79E+06 7.27E-08
1.70E+07 7.45E+04 7.14E+04 5.15E-08
3.27E+09 8.01E+05 8.01E+05 2.45E-08
2.36E+03 2.05E+06 5.41E+01 1.21E-08
- 5.76E+10 5.76E+10 557E-07
- 1.54E+18 1.54E+18 1.22E-04
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Site-Specific 4
Outdoor Worker PRGs for Soil

External
Exposure Adult Tm? 0Ocm
Slope Soil Soil Soil
ICRP Inhalation Factor Ingestion Particulate Volume Volume Ingestion
Lung Slope (risk/yr Slope Emission Area Gamma PRG
Absorption Factor per Factor Factor Lambda Halflife Correction Shielding TR=0.000001
Isotope Type (risk/pCi) pCi/g) (risk/pCi) (m3¥kg) (1iyr) (yr) Factor Factor (pCi/g)
Po-214 - 0.00E+00 3.85E-10 0.00E+00 1.49E+07 1.33E+11 5.21E-12 9.38E-02 1.00E+00 -
Po-215 - 0.00E+00 7.48E-10 0.00E+00 1.49E+07 1.23E+10 5.65E-11 8.77E-02 1.00E+00 -
Po-216 - 0.00E+00 7.10E-11 0.00E+00 1.49E+07 1.51E+08 4.60E-09 9.43E-02 1.00E+00 -
Po-218 - 1.39E-11 6.84E-15 0.00E+00 1.49E+07 1.17E+05 5.90E-06 9.00E-01 1.00E+00 -
Pu-239 F 555E-08 2.09E-10 1.21E-10 149E+07 287E-05 241E+04 1.69E-01 1.00E+00  1.92E+01
Pu-240 F 5.55E-08 7.12E-11 1.21E-10 1.49E+07 1.06E-04 6.56E+03 1.78E-01 1.00E+00  1.92E+01
Ra-223 S 2.92E-08 455E-07 1.23E-10 1.49E+07 2.21E+01 3.13E-02 8.09E-02 1.00E+00 7.81E+03
Ra-224 S 1.13E-08 3.91E-08 847E-11 1.49E+07 6.91E+01 1.00E-02 7.02E-02 1.00E+00 3.55E+04
Ra-225 S 2.62E-08 6.11E-09 7.44E-11 1.49E+07 1.70E+01 4.08E-02 9.89E-02 1.00E+00  9.92E+03
Ra-226 S 2.82E-08 2.50E-08 2.95E-10 1.49E+07 4.33E-04 1.60E+03 7.91E-02 1.00E+00 7.93E+00
Ra-228 S 437E-08 3.43E-11 6.70E-10 1.49E+07 1.21E-01 575E+00 1.96E-01 1.00E+00 8.74E+00
Rn-218 - 0.00E+00 3.39E-09 0.00E+00 1.49E+07 6.24E+08 1.11E-09 8.60E-02 1.00E+00 -
Rn-219 - 0.00E+00 235E-07 0.00E+00 1.49E+07 G5.52E+06 1.26E-07 7.90E-02 1.00E+00 -
Rn-220 - 1.15E-12 2.77E-09 0.00E+00 1.49E+07 3.93E+05 1.76E-06 8.66E-02 1.00E+00 -
Rn-222 - 2.28E-12 1.69E-09 0.00E+00 1.49E+07 6.62E+01 1.05E-02 8.69E-02 1.00E+00 -
Th-227 S 3.50E-08 4.45E-07 2.06E-11 1.49E+07 135E+01 5.12E-02 7.85E-02 1.00E+00 2.86E+04
Th-228 S 1.32E-07 5.64E-09 6.40E-11 1.49E+07 3.63E-01 1.91E+00 1.11E-01 1.00E+00 2.47E+02
Th-229 S 1.75E-07 2.24E-07 1.97E-10 1.49E+07 944E-05 7.34E+03 8.93E-02 1.00E+00 1.18E+01
Th-230 F 3.41E-08 8.45E-10 7.73E-11 1.49E+07 9.19E-06 7.54E+04 1.56E-01 1.00E+00  3.01E+01
Th-231 S 1.50E-12 2.49E-08 9.07E-13 1.49E+07 238E+02 291E-03 1.23E-01 1.00E+00 1.14E+07
Th-232 S 433E-08 358E-10 8.47E-11 1.49E+07 4.93E-11 141E+10 1.70E-01 1.00E+00 2.74E+01
Th-234 S 3.08E-11 1.77E-08 9.51E-12 1.49E+07 1.05E+01 6.60E-02 9.65E-02 1.00E+00  4.80E+04
TI-206 - 0.00E+00 6.11E-09 0.00E+00 1.49E+07 8.67E+04 7.99E-06 9.16E-02 1.00E+00 -
TI-207 - 0.00E+00 1.59E-08 0.00E+00 1.49E+07 7.64E+04 9.08E-06 9.72E-02 1.00E+00 -
T1-208 - 0.00E+00 1.75E-05 0.00E+00 1.49E+07 1.19E+05 5.81E-06 8.90E-02 1.00E+00 -
- 0.00E+00 1.03E-05 0.00E+00 1.49E+07 1.69E+05 4.11E-06 9.42E-02 1.00E+00 -
TI-210 - 0.00E+00 1.34E-05 0.00E+00 1.49E+07 2.80E+05 2.47E-06 9.23E-02 1.00E+00 -
U-233 S 2.83E-08 7.11E-10 5.22E-11 1.49E+07 4.35E-06 1.59E+05 1.54E-01 1.00E+00 4.46E+01
U-234 S 2.78E-08 253E-10 5.11E-11 1.49E+07 2.82E-06 246E+(05 1.78E-01 1.00E+00  4.55E+01
U-235 S 250E-08 G5.51E-07 4.92E-11 1.49E+07 9.84E-10 7.04E+08 8.04E-02 1.00E+00 4.72E+01

Output generated  23MAY2017:10:39:25
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Site-Specific

Outdoor Worker PRGs for Soil

Isotope
Po-214
Po-215
Po-216
Po-218
Pu-239
Pu-240
Ra-223
Ra-224
Ra-225
Ra-226
Ra-228
Rn-218
Rn-219
Rn-220
Rn-222
Th-227
Th-228
Th-229
Th-230
Th-231
Th-232
Th-234
TI-206
TI-207
TI-208
TI-209
TI-210
U-233
U-234

U-235

Output generated  23MAY2017:10:39:25

External
inhalation Exposure Total Total
PRG PRG PRG PRG
TR=0.000001 TR=0.000001 TR=0.000001 TR=0.000001
(pCi/g) (pCi/g) (pCi/g) (mg/kg)
- 1.75E+16 1.75E+16 5.47E-05
- 8.90E+14 8.90E+14 3.02E-05
- 1.07E+14 1.07E+14 2.98E-04
1.58E+11 9.08E+13 1.58E+11 5.69E-04
1.80E+01 7.20E+03 9.29E+00 1.50E-04
1.81E+01 2.01E+04 9.31E+00 411E-05
1.42E+04 2.86E+03 1.82E+03 3.57E-08
1.14E+05 1.20E+05 2.21E+04 1.39E-07
1.21E+04 1.34E+05 5.25E+03 1.35E-07
3.57E+01 1.29E+02 6.18E+00 6.25E-06
5.77E+01 9.54E+04 7.59E+00 2.79E-08
- 1.02E+13 1.02E+13 6.91E-06
- 1.42E+09 1.42E+09 1.09E-07
6.40E+12 7.81E+09 7.80E+09 8.48E-06
5.43E+08 2.14E+06 2.13E+06 1.39E-05
7.24E+03 1.85E+03 1.40E+03 4.55E-08
5.13E+01 2.75E+03 418E+01 5.10E-08
5.74E+00 1.27E+01 2.96E+00 1.39E-05
2.94E+01 1.93E+03 1.47E+01 7.16E-04
2.96E+09 3.71E+05 3.59E+05 6.76E-07
2.31E+01 417E+03 1.25E+01 1.14E+02
6.38E+06 2.92E+04 1.81E+04 7.83E-07
- 7.38E+08 7.38E+08 3.40E-06
- 2.35E+08 2.35E+08 1.24E-06
- 3.64E+05 3.64E+05 1.23E-09
- 8.25E+05 8.25E+05 1.99E-09
- 1.08E+06 1.08E+06 1.57E-09
3.54E+01 2.33E+03 1.96E+01 2.03E-03
3.60E+01 5.66E+03 2.00E+01 3.22E-03
4.00E+01 5.75E+00 4 54E+00 2.10E+00
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Site-Specific 6
Outdoor Worker PRGs for Soil

External
Exposure Adult Tm? 0Ocm
Slope Soil Soil Soil
ICRP Inhalation Factor Ingestion Particulate Volume Volume Ingestion
Lung Slope (risk/yr Slope Emission Area Gamma PRG
Absorption Factor per Factor Factor Lambda Halflife Correction Shielding TR=0.000001
Isotope Type (risk/pCi) pCi/g) (risk/pCi) (m3¥kg) (1iyr) (yr) Factor Factor (pCi/g)
U-235m M 1.87E-18 0.00E+00 5.66E-18 1.49E+07 1.40E+04 495E-05 1.74E-01 1.00E+00 1.08E+14
U-236 S 257E-08 1.24E-10 4.81E-11 1.49E+07 296E-08 2.34E+07 1.82E-01 1.00E+00 4.83E+01
U S 236E-08 1.24E-10 4.66E-11 1.49E+07 1.55E-10 4.47E+09 1.82E-01 1.00E+00  4.99E+01

Output generated  23MAY2017:10:39:25
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Site-Specific 7
Outdoor Worker PRGs for Soil

External
inhalation Exposure Total Total
PRG PRG PRG PRG
TR=0.000001 TR=0.000001 TR=0.000001 TR=0.000001
Isotope {pCi/g) {(pCi/g) {pCi/g) (mg/kg)
U-235m 1.40E+17 - 1.08E+14 3.50E+00
U-236 3.90E+01 1.13E+04 2.15E+01 3.33E-01
U-238 4.23E+01 1.13E+04 2.29E+01 6.80E+01

Output generated  23MAY2017:10:39:25

ED_002619_00000160-00007



